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Results: The whole-tumor ROI interobserver agreement was 
excellent (ICC = 0.97). The study uncovered significant 
variability in monoexponentially calculated tumor ADCs when 
different combinations of b-values were used (Figure 1). 
When calculating ADCs using all six b-values the 
monoexponential model overestimated the median tumor 
ADC by 85% (P = 0.001) compared to the reference ADC from 
the biexponential model. The ADCs were significantly 
reduced when excluding the low b-values (0, 50 and 100 
s/mm2) in the calculation. The b = 0 s/mm2 is commonly 
included in the ADC calculation; this study shows that its 
inclusion results in a substantial overestimation. The 
combination of b = 500 and 1000 s/mm2 resulted in a 
deviation of only 19% compared to the reference ADC. 
  
 
Conclusions: In rectal cancer the tumor ADC calculated using 
the monoexponential model is strongly influenced by the 
choice of b-values. By eliminating the contribution of 
perfusion (b-values ≤ 100 s/mm2) the uncertainty in the ADC 
calculation is significantly reduced. Quantitative comparison 
of ADCs between patients and institutions cannot be 
performed if the ADC is calculated using DW images with 
different b-values. 
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Purpose/Objective: To evaluate atlas-based 
autosegmentation of target and organs at risk (OARs) for 
breast cancer patients by comparing purpose-specific and 
generic atlases. 
Materials and Methods: Atlas elaboration and 
autosegmentation were performed using MIMvista. Two 
hundred CT scans of post-operative breast cancer patients 
were used to create atlases. For treatment planning, about 
15 structures were manually segmented for each patient. A 
generic atlas was obtained using the whole cohort of 
patients. Nine sub-atlases were obtained combining 
information about surgical procedure (mastectomy or 
conservative surgery), side of the tumor (left/right) and 
thoracic circumference (small/medium/large). Each sub-atlas 
was composed of about 20 patients (range 14-29). Forty-
seven previously contoured CT scans not included in the 
atlases were selected as test-set and used to compare 
automatic and manual segmentation. Characteristics of 
patients constituting the sub-atlases and the test-set is 
shown in table. Automatically segmented structure sets were 
obtained from generic atlas (GEN), specific atlas (SPEC, 
considering the size of the thoracic circumference and the 
side of the tumor), specific atlas with keywords (S-KEY, 
related to the size of contralateral breast, the presence of 
breast implant and expander). Moreover, the performance of 
the simultaneous truth and performance level estimation 
(STAPLE) algorithm applied to the best 3 matching subjects 
of specific (S-STAPLE) and generic (G-STAPLE) atlases were 
also evaluated. For each test-CT scan, five automatically 
segmented structure sets were therefore obtained, each 
composed of 10-12 OARs. A quantitative evaluation was 
performed computing center of mass distance (CMD), Dice 
similarity coefficient (DSC) and Hausdorff distance (HD) 
between corresponding automatically and manually 
segmented structures.  





Results: Considering all OARs together, S-STAPLE algorithm 
obtained statistically significant higher DSC results. 
Considering all the atlases together, best results are obtained 
for the autocontouring of lungs, heart and liver. Good results 
are obtained for esophagus, kidneys and breasts. Worse 
results were obtained for stomach, brachial plexus and 
supraclavicular node. The mean and standard deviation 
values of the different indexes for each OAR are shown in 
Figure. Comparing the performance of the different atlases 
on the same organ and considering the 3 quantitative 
indexes, significant superior results are obtained in 11 cases 
by the S-STAPLE method, in 5 cases by both SPEC and G-
STAPLE, in 3 by S-KEY and in 1 by GEN atlas. 
 
 
Conclusions: Considering the segmentation of each OAR, 
statistically significant superior results were obtained using 
the G-STAPLE method for the contouring of esophagus, the S-
STAPLE method for liver and left and right breasts. The 
STAPLE method outperforms in both generic and specific-
purpose atlases segmentation.  
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Purpose/Objective: CT-ventilation imaging (CT-VI) is a novel 
functional lung imaging modality combining 4DCT and 
deformable image registration. In order to assess the 
potential utility of CT-VI for functionally adaptive RT, we 
perform the first comparison of lung function changes 
observed in CT-VI and Galligas positron emission tomography 
(PET) scans before, during and after lung cancer RT.  
Materials and Methods: We studied 10 lung cancer patients 
receiving Galligas 4D PET/CT scans at three time points 
during RT: (i) at treatment planning (‘Pre-RT’), (ii) at week 4 
of treatment (‘Mid-RT’), and (iii) at 3-months after 
completion of RT (‘Post-RT’). CT-VIs were produced by 
evaluating regional Hounsfield Unit changes between the 
4DCT phase images after B-spline deformable image 
